Regulation of SIRT2-dependent α-tubulin deacetylation by cellular NAD levels.
Acetylation of α-tubulin on lysine 40 is one of the major posttranslational modifications of microtubules. The acetylation reaction is catalyzed by alpha-tubulin N-acetyltransferase and the modification can be reversed by either the NAD-independent class II histone deacetylase HDAC6 or the NAD-dependent deacetylase SIRT2. In this study, we assessed to what extent cellular NAD levels are involved in the regulation of the α-tubulin acetylation state. Cells were subjected to different treatments known to influence cellular NAD content. In response to NAD depletion caused by inhibition of NAD synthesis from nicotinamide, α-tubulin was hyperacetylated. Under these conditions, the normal tubulin acetylation state could be restored by providing the cells with alternative NAD precursors. Likewise, decreasing the rate of endogenous NAD consumption using an inhibitor of poly-ADP-ribosylation also stabilized the acetylation of α-tubulin. Conversely, the level of acetylated α-tubulin decreased when NAD synthesis was enhanced by overexpression of an NAD biosynthetic enzyme. Combined, these results show that the tubulin acetylation status is reciprocally regulated by cellular NAD levels. Furthermore, we provide evidence confirming that the NAD-dependent regulation of tubulin acetylation is mediated by SIRT2.